Introduction {#cob12248-sec-0001}
============

In 2015, the UK had the highest level of obesity in Western Europe (26.9%), ahead of countries such as France (15.3%), Germany (23.6%) and Spain (16.7%) [1](#cob12248-bib-0001){ref-type="ref"}. The economic implications are substantial due to both direct healthcare costs and the loss of productivity and life years [2](#cob12248-bib-0002){ref-type="ref"}.

Although there are guidelines for the prevention and management of obesity in the UK [3](#cob12248-bib-0003){ref-type="ref"}, [4](#cob12248-bib-0004){ref-type="ref"}, [5](#cob12248-bib-0005){ref-type="ref"} several challenges present when implementing these in clinical practice. The foundation of obesity management is diet and exercise, supported by behaviour change (i.e. lifestyle intervention), but many people are unable to achieve a clinically meaningful weight loss (defined as ≥5% after 1 year of treatment [6](#cob12248-bib-0006){ref-type="ref"}) with this approach alone [7](#cob12248-bib-0007){ref-type="ref"}. In 2013, the National Health Service (NHS) Commissioning Board recommended the introduction of multidisciplinary weight management services for people with severe and complex obesity, including for those being considered for bariatric surgery, which include specialist oversight, training in behaviour change techniques and psychological support [8](#cob12248-bib-0008){ref-type="ref"}. These services should be made available to people with obesity for whom lifestyle interventions have not been successful [8](#cob12248-bib-0008){ref-type="ref"}. Many people accessing these multidisciplinary services report benefits from this level of engagement and find that they are better able to make permanent lifestyle modifications in ways that lead to improvements in weight [8](#cob12248-bib-0008){ref-type="ref"}. However, the provision of weight management services is implemented inconsistently across the UK [8](#cob12248-bib-0008){ref-type="ref"}. Bariatric surgery is recommended for those with a body mass index (BMI) \>40 kg m^−2^ (or above 35 kg m^−2^ in the presence of major comorbidity) when all non‐surgical measures have been tried without success, and should be prioritized for those with a BMI \>50 kg m^−2^ and those with recent‐onset type 2 diabetes (T2D) with a BMI as low as 30 kg m^−2^ [3](#cob12248-bib-0003){ref-type="ref"}. Whilst it is highly effective, this option is only appropriate for certain people with obesity, and access is limited [3](#cob12248-bib-0003){ref-type="ref"}.

Anti‐obesity medications (AOMs) may be prescribed in primary care, as well as in specialist clinics, as an adjunct to lifestyle management. However, in recent history two AOMs have been withdrawn from the market due to safety concerns [9](#cob12248-bib-0009){ref-type="ref"}, [10](#cob12248-bib-0010){ref-type="ref"}, and the only remaining AOM that is widely prescribed (orlistat) has only modest efficacy, and side effects limit its use for many people with obesity [11](#cob12248-bib-0011){ref-type="ref"}, [12](#cob12248-bib-0012){ref-type="ref"}. In 2015, the European Medicines Agency (EMA) approved two additional AOMs, but neither is currently recommended by the National Institute for Health and Care Excellence (NICE). This article examines the challenges facing obesity management in the UK, in particular why AOMs have not been widely accepted in clinical practice. It considers whether the newer AOMs are likely to perform better, and how we can improve current clinical practice and future clinical trial design to identify those individuals most likely to benefit from AOMs and, thus, improve outcomes for people with obesity.

The scale of the obesity epidemic in the UK {#cob12248-sec-0002}
===========================================

In 2015, approximately one‐quarter of adults in the UK had a BMI ≥30 kg m^−2^, which classes them as having obesity [13](#cob12248-bib-0013){ref-type="ref"}, [14](#cob12248-bib-0014){ref-type="ref"}, [15](#cob12248-bib-0015){ref-type="ref"}, [16](#cob12248-bib-0016){ref-type="ref"}. The prevalence of severe obesity (BMI ≥40 kg m^−2^) in 2015 was approximately 3% (England and Scotland) [15](#cob12248-bib-0015){ref-type="ref"}, [17](#cob12248-bib-0017){ref-type="ref"}. Obesity is associated with almost 200 metabolic, mechanical and mental comorbidities [18](#cob12248-bib-0018){ref-type="ref"}, many of which increase in prevalence as BMI rises [19](#cob12248-bib-0019){ref-type="ref"}. The risk of T2D, for example, rises exponentially with increasing BMI [20](#cob12248-bib-0020){ref-type="ref"}, which, in turn, increases the risk of cardiovascular (CV), microvascular and other complications [21](#cob12248-bib-0021){ref-type="ref"}. In 2012, the annual economic impact of obesity in the UK was £73 billion (3.0% gross domestic product \[GDP\]) and ranked second behind smoking (£90 billion; 3.6% GDP) [2](#cob12248-bib-0002){ref-type="ref"}. A simulated model predicts that by 2030 there could be an increase in the prevalence of obesity to up to 48% in men and up to 43% in women, equating to approximately 11 million more people with obesity in the UK [22](#cob12248-bib-0022){ref-type="ref"}. Combined medical costs for treatment of the complications of obesity are estimated to increase each year by up to £2 billion [22](#cob12248-bib-0022){ref-type="ref"}. The prevalence of severe obesity, which is associated with even greater healthcare costs, is also forecast to rise [13](#cob12248-bib-0013){ref-type="ref"}, [15](#cob12248-bib-0015){ref-type="ref"}, [16](#cob12248-bib-0016){ref-type="ref"} (data not available for Northern Ireland); already over a million people are affected, and bariatric surgery is offered to less than 1% of this group annually [23](#cob12248-bib-0023){ref-type="ref"}. Projections largely indicate the BMI of people with overweight or obesity to be increasing over time [22](#cob12248-bib-0022){ref-type="ref"}, reflecting the chronic nature of the condition.

Current guidelines for weight management in adults in the UK {#cob12248-sec-0003}
============================================================

In the UK, people with obesity primarily access weight loss interventions through primary care services [24](#cob12248-bib-0024){ref-type="ref"}, [25](#cob12248-bib-0025){ref-type="ref"}, [26](#cob12248-bib-0026){ref-type="ref"} or by self‐referral to commercial slimming organizations. NICE and the Scottish Intercollegiate Guidelines Network (SIGN) provide guidance for multicomponent lifestyle weight management, based on the severity of obesity and the presence of weight‐related comorbidities [3](#cob12248-bib-0003){ref-type="ref"}, [5](#cob12248-bib-0005){ref-type="ref"}. Multicomponent lifestyle interventions (which include physical activity, dietary changes and behavioural components) should be the treatment of choice. AOMs should be considered on an individual case basis, where target weight has not been achieved through lifestyle interventions. In the UK, the NHS Commissioning Board recommends a 4‐tiered weight management approach (Fig. [1](#cob12248-fig-0001){ref-type="fig"}) [4](#cob12248-bib-0004){ref-type="ref"}.

![The 4‐tiered weight management approach recommended by the UK NHS commissioning board. AOM, anti‐obesity medication; GP, General Practitioner; NHS, National Health Service. Adapted from Commissioning guide 2014. Weight assessment and management (Tier 3). BOMSS, RCS, NICE.](COB-8-211-g001){#cob12248-fig-0001}

Tier 2 services in the UK {#cob12248-sec-0004}
-------------------------

Commercial lifestyle weight management programmes, such as Rosemary Conley, Slimming World or Weight Watchers, demonstrate proven effectiveness at 12 months [27](#cob12248-bib-0027){ref-type="ref"} and should help people with overweight or obesity to assess their weight and set realistic goals for weight loss, and support them in achieving it through long‐term, steady weight reductions using a multicomponent approach [28](#cob12248-bib-0028){ref-type="ref"}. In 2013, approximately 69 000 adults in UK were referred to Weight Watchers and Slimming World under the NHS schemes [4](#cob12248-bib-0004){ref-type="ref"}. Commercial programmes have been shown to be effective in the short term, with a 12‐week programme achieving approximately 5% body‐weight loss (4.8 kg); however, drop‐out rates are high [29](#cob12248-bib-0029){ref-type="ref"}. In the longer‐term (12 months), commercial programmes appear to be more effective than standard of care (i.e. weight loss advice from a general practitioner \[GP\]), with participants losing twice as much weight on the commercial programme [27](#cob12248-bib-0027){ref-type="ref"}. Despite the success of such programmes, for many, there is significant weight regain beyond the end of the programme [30](#cob12248-bib-0030){ref-type="ref"}. For people with a BMI ≥35 kg m^−2^ with additional risk factors, or \>40 kg m^−2^ who are unable to achieve lasting weight loss through Tier 2 services, referral to Tier 3 weight management services is recommended to provide more intensive support, pharmacotherapy (if appropriate) and consideration for subsequent surgical referral [3](#cob12248-bib-0003){ref-type="ref"}.

Tier 3 services in the UK {#cob12248-sec-0005}
-------------------------

Several programmes have shown that Tier 3 services can be implemented successfully in primary care and that they may be more cost‐effective than Tier 3 services based in secondary care [24](#cob12248-bib-0024){ref-type="ref"}. The Scottish Government commissioned three phases of 'The Counterweight Programme', evaluated over 4 years (2001--2004) [31](#cob12248-bib-0031){ref-type="ref"}. Interventions delivered by practice nurses achieved an average weight loss of 3.0 kg for patients attending at 12 months and 2.3 kg for patients attending at 24 months [31](#cob12248-bib-0031){ref-type="ref"}. Over 30% of attendees maintained a weight loss of ≥5% at 12 months and at 24 months [31](#cob12248-bib-0031){ref-type="ref"}. This study demonstrated that, with the appropriate training and support, clinically significant weight loss can be achieved and maintained in primary care [31](#cob12248-bib-0031){ref-type="ref"}. The Rotherham Institute for Obesity (RIO), one of the first GP‐led services delivered in primary care, was initiated in 2010 and funded by Public Health Rotherham [26](#cob12248-bib-0026){ref-type="ref"}. It offered multidisciplinary services in primary care for people with a BMI ≥30 kg m^−2^ with additional risk factors, or \>40 kg m^−2^ not achieving NHS Rotherham weight loss targets with Tier 2 support services [32](#cob12248-bib-0032){ref-type="ref"}. During the 2‐year period from 2010 to 2011, 66% of people completing the RIO programme met or exceeded weight loss targets [26](#cob12248-bib-0026){ref-type="ref"}. Of these successes, 72% of participants lost \>5% of initial body weight and 19% of participants lost \>10% [26](#cob12248-bib-0026){ref-type="ref"}. In 2017, Public Health Rotherham decommissioned RIO after 8 years [33](#cob12248-bib-0033){ref-type="ref"}. The Fakenham Weight Management Service (FWMS) was modelled on RIO and offered a 1‐year primary care programme to support weight loss through the implementation of sustainable lifestyle changes [24](#cob12248-bib-0024){ref-type="ref"}. The service (which reported on participants enrolled from August 2011 to August 2012) was evaluated using the National Obesity Observatory Standard Evaluation Framework (NOO SEF) and 117 of the 170 participants completed the programme [24](#cob12248-bib-0024){ref-type="ref"}. Of the 'completers', 72.6% had lost ≥5% of their initial body weight [24](#cob12248-bib-0024){ref-type="ref"}. In Liverpool, the Aintree Liverpool Obesity Support Service (LOSS) programme provides community‐based, multidisciplinary support for people with severe and complex obesity (average BMI 45.6 kg m^−2^) in a community setting [34](#cob12248-bib-0034){ref-type="ref"}. During the 4‐year period from 2009 to 2013, 2472 people were referred to the service; a retrospective follow‐up of 2315 appropriate referrals showed that, of those who engaged with the programme, over one‐third attending for longer than 6 months achieved a weight loss of more than 5% [34](#cob12248-bib-0034){ref-type="ref"}. This study also highlighted the difficulty in maintaining engagement, especially in younger individuals from areas of high socioeconomic deprivation [34](#cob12248-bib-0034){ref-type="ref"}. Despite the successes, there is evidence to suggest that Tier 3 services are often poorly implemented or lacking in some areas of the UK, with substantial regional variation [8](#cob12248-bib-0008){ref-type="ref"}, [35](#cob12248-bib-0035){ref-type="ref"}.

Challenges associated with long‐term maintenance of weight loss {#cob12248-sec-0006}
===============================================================

There are several reasons why a large proportion of people with obesity are unable to achieve long‐lasting weight loss. Following weight loss, the body compensates through several counter‐regulatory mechanisms that involve peripheral and central modulators of appetite and energy expenditure [36](#cob12248-bib-0036){ref-type="ref"}. Circulating concentrations of leptin, glucagon‐like peptide‐1, peptide‐YY and amylin decrease, impairing satiety, whereas plasma ghrelin levels increase, driving hunger [37](#cob12248-bib-0037){ref-type="ref"}, [38](#cob12248-bib-0038){ref-type="ref"}, [39](#cob12248-bib-0039){ref-type="ref"}, [40](#cob12248-bib-0040){ref-type="ref"}, [41](#cob12248-bib-0041){ref-type="ref"}, [42](#cob12248-bib-0042){ref-type="ref"}. In addition, weight loss is associated with slowing of metabolic rate that contributes to weight regain and progresses over time [7](#cob12248-bib-0007){ref-type="ref"}. Furthermore, it is difficult to maintain weight loss in the presence of strong environmental pressures that contributed to weight gain in the first place, e.g., easily accessible fast food outlets, or lack of cycling infrastructure [43](#cob12248-bib-0043){ref-type="ref"}.

Anti‐obesity medications {#cob12248-sec-0007}
========================

The increasing prevalence of obesity in the UK and the understanding that many individuals may be unable to achieve and maintain weight loss with lifestyle interventions alone mean that the addition of newer AOMs to obesity management has become a more urgent priority. Orlistat (usual dose 120 mg three times daily \[TDS\] with meals) is currently the only AOM approved for long‐term use in the UK and recommended by NICE [44](#cob12248-bib-0044){ref-type="ref"} (Table [1](#cob12248-tbl-0001){ref-type="table-wrap"}). Orlistat inhibits pancreatic lipase and reduces fat absorption in the gut [44](#cob12248-bib-0044){ref-type="ref"}. Orlistat should be stopped after 12 weeks if an individual has been unable to lose ≥5% of their body weight from start of treatment [44](#cob12248-bib-0044){ref-type="ref"}. Orlistat at a lower dose of 60 mg TDS is available over‐the‐counter in the UK and is indicated for weight loss in adults who are overweight (BMI ≥28 kg m^−2^), in combination with a mildly hypocaloric, lower‐fat diet [47](#cob12248-bib-0047){ref-type="ref"}. Sibutramine, a serotonin‐noradrenaline re‐uptake inhibitor, was available in the UK; however, post‐approval data showing a higher‐than‐anticipated incidence of CV adverse events (AEs) (e.g. myocardial infarction, stroke and cardiac arrest) in participants at high risk of CV disease led to withdrawal of its marketing authorization by the EMA in 2010 [10](#cob12248-bib-0010){ref-type="ref"}. Rimonabant, a cannabinoid receptor 1 blocker, was available in the UK from 2006; however, post‐approval data showing serious psychiatric AEs led to its withdrawal in 2008 [48](#cob12248-bib-0048){ref-type="ref"}.

###### 

Overview of the AOMs currently approved for use in US/Europe [45](#cob12248-bib-0045){ref-type="ref"}, [46](#cob12248-bib-0046){ref-type="ref"}

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  AOM                          Indication                                                                                                                                      MoA                                                                                                                          Stopping rule                                                                                Approval status                                         NICE status                                     UK (NHS)
  ---------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------- ------------------------------------------------------- ----------------------------------------------- ---------------
  Orlistat\                    Adjunct to a reduced‐calorie diet inobese BMI ≥30 kg m^−2^overweight BMI ≥28 kg m^−2^ with comorbidities                                        Lipase inhibitor                                                                                                             Europe: Discontinue after 12 weeks if individual has been unable to lose ≥5% of initial BW   Europe: Approved (Rx & OTC) (1998/2007)\                Recommended                                     Available
  60 mg (OTC) or 120 mg (Rx)                                                                                                                                                                                                                                                                                                                                                                             US: Approved (Rx & OTC) (1999/2007)                                                                     

  PHEN/TPM ER\                 Adjunct to diet and physical activity for chronic weight management in:obese BMI ≥30 kg m^−2^ andoverweight BMI ≥27 kg m^−2^ with comorbidity   NA and DA reuptake inhibitor and glutamate RA                                                                                Discontinue if ≥5% BW loss is not achieved after 12 weeks on maximum dose                    Europe: Rejected (2013)\                                N/A                                             Not available
  3.75 mg/23 mg\                                                                                                                                                                                                                                                                                                                                                                                         US: Approved (2012)                                                                                     
  7.5 mg/46 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  
  11.25 mg/69 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
  15 mg/92 mg                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  Lorcaserin\                  Selective 5‐HT~2c~ RA                                                                                                                           Discontinue if the individual has not lost ≥5% of baseline BW by week 12                                                     Europe: Application withdrawn (2013)\                                                        N/A                                                     Not available                                   
  10 mg                                                                                                                                                                                                                                                                                                     US: Approved (2012)                                                                                                                                                                                  

  Naltrexone/bupropion\        μ‐opioid RA/NA and DA reuptake inhibitor                                                                                                        Europe: Discontinue after 16 weeks if individual has not lost ≥5% of their initial BW\                                       Europe: Approved (2015)\                                                                     Not recommended                                         Not available                                   
  8.0 mg/90 mg                                                                                                                                                                 US: Discontinue if individual has not lost ≥5% of their baseline BW after 12 weeks of treatment at the maintenance dosage    US: Approved (2014)                                                                                                                                                                                  

  Liraglutide\                 GLP‐1RA                                                                                                                                         Europe: Discontinue if individual has not lost ≥5% initial BW loss after 12 weeks of treatment on the 3.0 mg day^−1^ dose\   Europe: Approved (2015)\                                                                     Not reviewed to date; review by NICE to be determined   Availability via the NHS yet to be determined   
  3.0 mg                                                                                                                                                                       US: Discontinue if the individual has not lost ≥4% of baseline BW 16 weeks after treatment initiation                        US: Approved (2014)                                                                                                                                                                                  
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

5‐HT, serotonin; AE, adverse event; AOM, anti‐obesity medication; BMI, body mass index; BW, body weight; DA, dopamine; EMA, European Medicines Agency; ER, extended release; FAD, final appraisal determination; GLP‐1RA, glucagon‐like peptide‐1 receptor agonist; MoA, mechanism of action; NA, noradrenaline; N/A, not applicable; NHS, National Health Service; NICE, National Institute for Health and Care Excellence; OTC, over‐the‐counter; PHEN, phentermine; RA, receptor antagonist; Rx, prescription; TPM, topiramate.

A greater understanding of energy homeostasis and central appetite regulation has led to the development and recent regulatory approval of four other AOMs (Table [1](#cob12248-tbl-0001){ref-type="table-wrap"}). Naltrexone/bupropion (8.0 mg/90 mg two tablets twice daily \[BID\]) and liraglutide (3.0 mg once daily \[OD\] by subcutaneous injection) are approved for the long‐term treatment of obesity in both Europe and the US; both are subjected to additional monitoring for AEs [49](#cob12248-bib-0049){ref-type="ref"}, [50](#cob12248-bib-0050){ref-type="ref"}. Although naltrexone/bupropion and liraglutide 3.0 mg are approved by the EMA, neither drug has been recommended by NICE. In July 2017, NICE issued a final appraisal determination for naltrexone/bupropion, which did not recommend its use in the UK due to uncertainty over long‐term effectiveness and value for the NHS [51](#cob12248-bib-0051){ref-type="ref"}. The other two AOMs have been approved for long‐term treatment by the US Food and Drug Administration (FDA), but are not approved in Europe; they are phentermine/topiramate extended release (ER) (3.75 mg/23 mg; 7.5 mg/46 mg; 11.25 mg/69 mg; 15 mg/92 mg OD) and lorcaserin (10 mg BID). In 2012, the Committee for Medicinal Products for Human Use (CHMP) concluded that the benefits of phentermine/topiramate did not outweigh its risks (due to concerns over the long‐term effects on the heart and blood vessels, long‐term psychiatric effects, cognitive effects, teratogenicity and also that it would not be strictly used for the intended people) and recommended that it be refused marketing authorization [52](#cob12248-bib-0052){ref-type="ref"}. In February 2013, the CHMP reviewed the data for lorcaserin and had some concerns regarding the risk of tumours with long‐term use (based on non‐clinical studies) and the potential risk of psychiatric disorders and valvulopathy [53](#cob12248-bib-0053){ref-type="ref"}. Three months later, the manufacturers of lorcaserin notified the CHMP that they wished to withdraw their application for marketing authorization [53](#cob12248-bib-0053){ref-type="ref"}.

How AOMs have translated into clinical practice to date: the efficacy--effectiveness gap {#cob12248-sec-0008}
========================================================================================

Despite the availability of AOMs in the UK, evidence suggests that they have not lived up to the promise shown in clinical trial programmes. Orlistat and sibutramine (when it was available) appear to be much less effective in general practice than in randomized clinical trials [54](#cob12248-bib-0054){ref-type="ref"}, [55](#cob12248-bib-0055){ref-type="ref"}. A retrospective analysis of data from the UK Clinical Practice Research Datalink (CPRD) in 2014 (that identified 100 701 people receiving orlistat, 15 355 receiving sibutramine and 508 140 receiving no intervention) showed that in UK clinical practice, orlistat and sibutramine had early effects on weight loss, but that these were not sustained over a 3‐year period [11](#cob12248-bib-0011){ref-type="ref"}. Findings from the CPRD suggest that treatment courses of orlistat are generally longer in clinical trials than in clinical practice, with 28% of people in the UK receiving only a single prescription (indicating that they received little or no treatment) [11](#cob12248-bib-0011){ref-type="ref"}. Prescribing records in the UK indicate that 2 years after initiating orlistat therapy, the median proportion of follow‐up is only 11% compared with approximately 50% in clinical trials [11](#cob12248-bib-0011){ref-type="ref"}.

With any medicine, there is a gap between the efficacy of an intervention under ideal clinical trial conditions and the effectiveness when it reaches clinical practice [56](#cob12248-bib-0056){ref-type="ref"}. The efficacy--effectiveness gap arises due to biological and behavioural variations in the real‐world setting compared with a clinical trial setting. The extent of this gap is dependent on the external validity of the clinical trial [56](#cob12248-bib-0056){ref-type="ref"}. Important components that contribute to external validity include: trial setting, patient recruitment, baseline characteristics, differences between the trial protocol and routine clinical practice and AE reporting [56](#cob12248-bib-0056){ref-type="ref"}, [57](#cob12248-bib-0057){ref-type="ref"}.

Recruitment of individuals to randomized clinical trials is carefully controlled via inclusion and exclusion criteria, resulting in a relatively homogeneous population under evaluation. Treatment with the drug under evaluation is optimized so that efficacy tends to be high and susceptibility to AEs low [56](#cob12248-bib-0056){ref-type="ref"}. Common limitations in phase 3 trials in obesity are that they recruit a population of mainly middle‐aged, Caucasian women with few comorbidities [58](#cob12248-bib-0058){ref-type="ref"}. As someone who works in Tier 3 services, I have observed that some sub‐populations are under‐represented in trials of AOMs, e.g. older adults or individuals with BMI \>50 kg m^−2^, T2D, obstructive sleep apnoea (OSA) or mobility issues. This means that the efficacy and safety findings from trials of AOMs may not be generalizable to a large proportion of the people who are seen in Tier 3 services or, indeed, to many other people with obesity in the UK [58](#cob12248-bib-0058){ref-type="ref"}. In 2010, this was the case with a post‐approval analysis from the Sibutramine Cardiovascular Outcomes Trial (SCOUT); data suggested an increased risk of stroke and myocardial infarction compared with placebo [59](#cob12248-bib-0059){ref-type="ref"}. The indications for approved AOMs include people with overweight (BMI ≥27 kg m^−2^) with comorbidities (Table [1](#cob12248-tbl-0001){ref-type="table-wrap"}), which means people receiving AOMs in clinical practice may differ significantly from those who participate in clinical trials.

Clinical trial infrastructure is such that participants receive regular contact with a multidisciplinary team, and have health‐related quality of life and symptoms of depression monitored at regular intervals. In an ideal world, care in UK clinical practice should aim to reflect the approach used in clinical trials. Whilst we have examples of where this is possible (e.g. RIO, FWMS, Aintree LOSS [24](#cob12248-bib-0024){ref-type="ref"}, [26](#cob12248-bib-0026){ref-type="ref"}, [34](#cob12248-bib-0034){ref-type="ref"}), there is substantial regional variation in the provision of dietary advice, education (on obesity risk factors, lifestyle factors, obesity‐related health risks and weight loss options) and psychological support. The transfer of public health services from Primary Care Trusts to Local Authorities in 2013 resulted in further disruption to services [8](#cob12248-bib-0008){ref-type="ref"}.

There has been a recurring pattern of early promise and late failure in the clinical development of AOMs [60](#cob12248-bib-0060){ref-type="ref"}, and most AOMs developed to date have either not received regulatory approval or have been withdrawn from the market due to unacceptable side effects [60](#cob12248-bib-0060){ref-type="ref"}. It is perhaps then no surprise to primary care practitioners that the UK currently has only one NICE‐recommended prescription AOM and that commissioning bodies are reluctant to invest (or may even be disinvesting) in specialist Tier 3 support services.

Will the recently approved AOMs change weight management practice in the UK? {#cob12248-sec-0009}
============================================================================

Building on previous experience {#cob12248-sec-0010}
-------------------------------

By identifying reasons for the suboptimal translation of current AOMs to clinical practice, we are able to assess if the more recently approved AOMs will fare any better and what clinicians can do to facilitate improved outcomes for people with obesity. Based on a review of the phase 3 randomized clinical trials of naltrexone/bupropion, liraglutide 3.0 mg and orlistat 120 mg, the following factors may influence the efficacy--effectiveness gap in the UK.

### *Individuals with obesity and comorbidities* {#cob12248-sec-0011}

The phase 3 trials of naltrexone/bupropion and liraglutide 3.0 mg (Table [2](#cob12248-tbl-0002){ref-type="table-wrap"}) have gone some way to addressing the efficacy--effectiveness gap with regard to people with obesity and comorbidities by evaluating the efficacy of naltrexone/bupropion in people with obesity and T2D and of liraglutide 3.0 mg in people with obesity and prediabetes, T2D or OSA. However, a gap still exists between the disease stage of people taking part in randomized clinical trials and those in a Tier 3 clinical practice setting. Those in Tier 3 typically have severe obesity, have accumulated a large number of comorbidities [34](#cob12248-bib-0034){ref-type="ref"} and found that Tier 2 support is not sufficient. The cost‐effectiveness models used by NICE are based on phase 3 data and a limited set of outcomes, so may not fully take into account the beneficial effects of weight loss in cases of people with severe obesity with multiple complications.

###### 

Current clinical evidence for efficacy of AOMs in people with overweight or obesity

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Clinical trial identifier                                                                                          Intervention                                                                                                                                                                                                                                               Clinical trial population                                                                                                                                                                                                                                   Ineligibility                                                                                                                                                                                                                                                                                                                                                                                          Study centres                                                                                                                      Assessments                                                                                                                                                                    Statistical analysis                                                                                                                                                                                                       Completers
  ------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------ -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Naltrexone/bupropion**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

  COR‐I [58](#cob12248-bib-0058){ref-type="ref"}                                                                     Mild hypocaloric diet (500 kcal day^−1^ deficit) and exercise, plus randomization (1:1:1) to:\                                                                                                                                                             Adults (18--65 years) with BMI 30--45 kg m^−2^ or 27--45 kg m^−2^ with hypertension and/or dyslipidaemia\                                                                                                                                                   Obesity of known endocrine origin; T1D/T2D; cerebrovascular, cardiovascular, hepatic or renal disease; previous surgical or device intervention for obesity; loss/gain of 4 kg before randomization; pregnant and lactating women; history of seizures or serious psychiatric illness; bupropion or naltrexone treatment in previous 12 months; history of drug or alcohol use in previous 12 months   34 sites in the US\                                                                                                                Screening, and every 4 weeks\                                                                                                                                                  The primary analysis population included all randomized participants with a baseline weight measurement and a post‐baseline weight measurement while on study drug\                                                        870 (50%) completed 56 weeks of NB treatment\
                                                                                                                     NB32\                                                                                                                                                                                                                                                      1482 females\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Combination of academic and primary care centres                                                                                   Compliance with diet and exercise instruction not obtained\                                                                                                                    Missing data were imputed by LOCF                                                                                                                                                                                          Discontinuations in the NB groups due to AEs\
                                                                                                                     NB16\                                                                                                                                                                                                                                                      260 males                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             IWQoL‐Lite, FCI, COEQ used at baseline and at weeks 8, 16, 28 and 56\                                                                                                                                                                                                                                                                                                                                     Mostly by weeks 4 and 8\
                                                                                                                     Placebo\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Depressive symptoms assessed using IDS‐SR\                                                                                                                                                                                                                                                                                                                                                                Discontinuation due to drug non‐compliance\
                                                                                                                     for 56 weeks                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     Drug compliance measured at every visit\                                                                                                                                                                                                                                                                                                                                                                  NB32: 2.9%\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Non‐compliant participants (\<70% compliance rate) received counselling and re‐education\                                                                                                                                                                                                                                                                                                                 NB16: 1.4%\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      If non‐compliance for 2 consecutive months or for 15 consecutive days they were considered for discontinuation from study                                                                                                                                                                                                                                                                                 Placebo: 2.6%

  COR‐II [61](#cob12248-bib-0061){ref-type="ref"}                                                                    Hypocaloric (500 kcal day^−1^ deficit) diet and increased physical activity, plus randomization (2:1) to:\                                                                                                                                                 Adults (18--65 years) with BMI 30--45 kg m^−2^ or 27--45 kg m^−2^ with controlled hypertension and/or dyslipidaemia                                                                                                                                         Diabetes; significant vascular, hepatic or renal disease; weight change of \>4 kg within 3 months prior to randomization;\                                                                                                                                                                                                                                                                             36 US private/institutional practices                                                                                              Study visits occurred at baseline and every 4 weeks\                                                                                                                           Efficacy analyses were performed on a prespecified mITT analysis population comprising all randomized participants with a baseline weight measurement and a post‐baseline weight measurement while on study drug\          805 (54%) completed 56 weeks of NB32 treatment\
                                                                                                                     NB32\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  history of seizures or serious psychiatric illness                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        Weight and vital signs measured at each visit\                                                                                                                                 Missing data were imputed by LOCF                                                                                                                                                                                          Discontinuation in the NB groups due to AEs, and in the placebo group due to insufficient weight loss or withdrawal of consent\
                                                                                                                     Placebo\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         At baseline, 12, 24, 36 and 48 weeks, participants received instructions to follow a hypocaloric diet and increase physical activity, and behavioural modification advice\                                                                                                                                                                                                                                Discontinuations occurred most frequently in the first 8 weeks
                                                                                                                     for 56 weeks\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    IWQoL‐Lite, COEQ used\                                                                                                                                                                                                                                                                                                                                                                                    
                                                                                                                     Participants with suboptimal response re‐randomized weeks 28--44 (1:1) to:\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Depressive symptoms assessed using IDS‐SR                                                                                                                                                                                                                                                                                                                                                                 
                                                                                                                     NB32\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      
                                                                                                                     NB48 (note this dose is not licensed)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

  COR diabetes [62](#cob12248-bib-0062){ref-type="ref"}                                                              Hypocaloric (500 kcal day^−1^ deficit) diet and increased physical activity, plus randomization (2:1) to:\                                                                                                                                                 Adults (18--70 years) with BMI ≥27 to ≤45 kg m^−2^ with HbA~1c~ 7--10%, FPG \<270 mg/dL (\<15.0 mmol/L[a](#cob12248-note-0002){ref-type="fn"}) and SBP/DBP \<145/\<95 mmHg\                                                                                 T1D, obesity of unknown endocrine origin, serious medical conditions (including, but not limited to ongoing renal/hepatic insufficiency, Class III/IV CHF, MI, angina pectoris, lifetime history of stroke), severe microvascular/macrovascular complications of diabetes, serious psychiatric illness                                                                                                 53 US sites                                                                                                                        At week 2, participants received a telephone call to assess study medication compliance\                                                                                       Primary efficacy analyses were performed using the mITT population comprising all randomized participants with a baseline measurement and one or more post‐baseline measurements of body weight while on the study drug\   175 (52.2%) in the NB group and 100 (58.8%) in the placebo group completed the 56‐week treatment period\
                                                                                                                     NB32\                                                                                                                                                                                                                                                      1625 participants screened                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            Participant assessments were undertaken at screening, baseline, and every 4 weeks thereafter\                                                                                  Missing data were imputed by LOCF                                                                                                                                                                                          Over the 56‐week trial, 47% of participants in the NB group discontinued the study drug compared with 41.2% in the placebo group\
                                                                                                                     Placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          Participants received dietary counselling, advice on behavioural modification and on increasing physical activity\                                                                                                                                                                                                                                                                                        A greater percentage of participants receiving NB withdrew due to AEs *versus* placebo (29.3 *versus* 15.3%)\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Participants were instructed to monitor their blood glucose twice daily for the first 4 weeks                                                                                                                                                                                                                                                                                                             A greater proportion of people receiving placebo were lost to follow‐up (8.8 *versus* 6.3%), withdrew consent (8.8 *versus* 6.3%) or withdrew due to self‐perceived insufficient weight loss (3.5 *versus* 1.5%)

  **Liraglutide 3.0 mg**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

  SCALE obesity and prediabetes [63](#cob12248-bib-0063){ref-type="ref"}, [64](#cob12248-bib-0064){ref-type="ref"}   Hypocaloric diet and increased physical activity, plus randomization (2:1) to:\                                                                                                                                                                            Adults with or without prediabetes, with a BMI ≥30 kg m^−2^, or ≥ 27 kg m^−2^ if they had untreated dyslipidaemia or hypertension                                                                                                                           Diabetes, use of medications that cause clinically significant weight gain/loss, previous bariatric surgery, history of pancreatitis, history of severe psychiatric disorders, family or personal history of multiple endocrine neoplasia type 2 or familial medullary thyroid carcinoma                                                                                                               191 sites in 27 countries in Europe, North America, South America, Asia, Africa and Australia                                      Screening\                                                                                                                                                                     Full analysis set included all participants randomized who received ≥1 dose of study drug and ≥ 1 assessment\                                                                                                              1789 (71.9%) participants with or without prediabetes completed 56 weeks of treatment with liraglutide 3.0 mg\
                                                                                                                     Liraglutide 3.0 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Every 2 weeks until week 8; then every 4 weeks until week 44; then again at weeks 50, 56, 58, 60, 64, 68 and 70\                                                               after baseline\                                                                                                                                                                                                            791 (53%) of participants with prediabetes completed 160 weeks of treatment with liraglutide 3.0 mg [65](#cob12248-bib-0065){ref-type="ref"}\
                                                                                                                     Placebo\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Standardized lifestyle modification counselling approximately monthly\                                                                                                         Missing data were imputed by LOCF                                                                                                                                                                                          More participants in the liraglutide group withdrew from the trial due to AEs\
                                                                                                                     After 56 weeks, participants in the liraglutide group without prediabetes at screening were randomized (1:1) for 12 weeks to:\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   Individuals who withdrew early returned at week 56 for measurement of their weight and recording of AEs\                                                                                                                                                                                                                                                                                                  More participants in the placebo group withdrew from the trial owing to ineffective therapy or withdrew their consent
                                                                                                                     Continue liraglutide 3.0 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     HRQoL measured using IWQoL‐Lite and SF‐36\                                                                                                                                                                                                                                                                                                                                                                
                                                                                                                     Placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          AEs occurring during trial period, with onset on or after first day of treatment and up to 14 days after last day of treatment                                                                                                                                                                                                                                                                            

  SCALE diabetes [65](#cob12248-bib-0065){ref-type="ref"}                                                            Hypocaloric (500 kcal day^−1^ deficit) diet and increased physical activity, plus randomization (2:1:1) to:\                                                                                                                                               BMI ≥27 kg m^−2^ and T2D                                                                                                                                                                                                                                    Treatment with any GLP‐1RA or DPP‐4 inhibitor or insulin with in the last 3 months; treatment with any hypoglycaemic agent(s) other than metformin, sulphonylurea and glitazone in the last 3 months; untreated/ uncontrolled hypertension or hypo/hyperthyroidism; history of serious psychiatric disorders                                                                                           126 sites in nine countries (France, Germany, Israel, South Africa, Spain, Sweden, Turkey, UK \[England and Scotland only\], US)   Body weight measured at every visit to Week 68\                                                                                                                                Full analysis set included all participants exposed to ≥1 treatment dose with ≥1 post‐baseline efficacy assessment\                                                                                                        324 (76.6%) in the liraglutide 3.0 mg group, and 140 (66.0%) in the placebo group completed the 56‐week treatment period
                                                                                                                     Liraglutide 3.0 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Safety and tolerability assessments recorded at every visit\                                                                                                                   The three coprimary weight endpoints were analysed using a multiple imputation approach; all other efficacy variables were analysed using LOCF                                                                             
                                                                                                                     Liraglutide 1.8 mg (not approved for weight management)\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         HRQoL measured using IWQoL‐Lite and DTSQ status version                                                                                                                                                                                                                                                                                                                                                   
                                                                                                                     Placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  SCALE maintenance [66](#cob12248-bib-0066){ref-type="ref"}                                                         Individuals who lost ≥5% initial body weight during the 4--12‐week run‐in (on a 1200--1400 kcal day^−1^ diet) were prescribed a 500 kcal day^−1^ deficit diet and regular exercise (150 min week^−1^ of brisk walking recommended) randomized (1:1) to:\   Subjects maintaining prior weight loss achieved with a low‐calorie diet and with stable body weight and BMI ≥30 kg m^−2^ or \> 27 kg m^−2^ with comorbidities of treated or untreated dyslipidaemia and/or treated or untreated hypertension                Diabetes; FPG ≥7 mmol L^−1^ at run‐in, treatment with GLP‐1RA or medications causing significant weight gain/loss, bariatric\                                                                                                                                                                                                                                                                          26 sites in the US and 10 sites in Canada                                                                                          Medical monitoring at weeks 0, 1, 2, 3 and 4 and Weeks 6, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46 and 52, for a total of 17 visits over 56 weeks\                               Full analysis set included all randomized individuals exposed to trial drug with ≥1 post‐randomization weight assessment\                                                                                                  159 (75%) in the liraglutide group and 146 (69.5%) in the placebo group completed the 56‐week treatment period
                                                                                                                     Liraglutide 3.0 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    Surgery, history of idiopathic acute or chronic pancreatitis, history of severe psychiatric disorders clinically significant active CVD                                                                                                                                                                                                                                                                                                                                                                                                   Mental health assessed by the CSSRS and the PHQ‐9                                                                                                                              Missing data were imputed by LOCF                                                                                                                                                                                          
                                                                                                                     Placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  SCALE Sleep Apnoea [67](#cob12248-bib-0067){ref-type="ref"}                                                        Hypocaloric (500 kcal day^−1^ deficit) diet and increased physical activity, plus randomization (1:1) to:\                                                                                                                                                 Subjects with BMI ≥30 kg m^−2^ and with a stable body weight for the prior 3 months, had a diagnosis of moderate or severe OSA, and were unwilling/unable to use CPAP (or other positive airway pressure) treatment within the 4 weeks prior to screening   Central sleep apnoea, diabetes or HbA~1c~ ≥ 6.5%, significant craniofacial abnormalities that may be causing OSA, previous surgical treatment for obesity                                                                                                                                                                                                                                              40 sites in the US and Canada                                                                                                      Body weight parameters and vitals assessed every visit from Week 0 to 32\                                                                                                      Full analysis set included all randomized participants\                                                                                                                                                                    134 (74%) in the liraglutide group and 142 (79%) in the placebo group completed the trial\
                                                                                                                     Liraglutide 3.0 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              Polysomnographic assessments at Weeks −1, 12 and 32\                                                                                                                           LOCF was pre‐specified for primary and secondary analyses                                                                                                                                                                  More participants in the liraglutide group withdrew due to AEs\
                                                                                                                     Placebo                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          After randomization, glycaemic parameters, fasting lipids and cardiovascular biomarkers were assessed at Weeks 0, 12 and 32; FPG was also assessed at Weeks 4, 8, 20 and 28\                                                                                                                                                                                                                              Gastrointestinal AEs most commonly led to withdrawal in liraglutide group
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      QoL assessed with FOSQ and SF‐36 at Weeks 0, 12 and 32\                                                                                                                                                                                                                                                                                                                                                   
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Mental health assessed by the CSSRS and the PHQ‐9                                                                                                                                                                                                                                                                                                                                                         

  **Orlistat**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

  XENDOS [55](#cob12248-bib-0055){ref-type="ref"}                                                                    Hypocaloric (800 kcal day^−1^ deficit) diet and increased physical activity, plus randomization (1:1) to:\                                                                                                                                                 BMI ≥30 kg m^−2^ and without diabetes (but may have impaired glucose tolerance)                                                                                                                                                                             Diabetes; ongoing and active cardiovascular or gastrointestinal disease                                                                                                                                                                                                                                                                                                                                22 medical centres in Sweden                                                                                                       75 g OGTT was performed at baseline and then at every 6 months\                                                                                                                ITT population included all randomized participants who received ≥1 dose of study drug and had ≥1 follow‐up assessment\                                                                                                    850 (52%) in the orlistat group and 564 (34%) in the placebo group completed 4 years of treatment\
                                                                                                                     Orlistat 120 mg\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 After the first 6 months, participants with a diabetic OGTT underwent a repeat OGTT within 4 weeks\                                                                            Descriptive statistics for change in body weight and categorical weight changes used LOCF data                                                                                                                             The most common causes of withdrawal in both groups were refusal of treatment and insufficient therapy response\
                                                                                                                     Placebo\                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         Individuals diagnosed with T2D remained in the study and had fasting whole blood glucose levels measured at 6‐month intervals\                                                                                                                                                                                                                                                                            Comparable drug compliance in both groups:\
                                                                                                                     Every 6 months, energy intake was assessed to account for weight loss achieved. Participants received dietary counselling every 2 weeks (first 6 months) and monthly thereafter                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  Body weight recorded at every study visit (every 3 months)\                                                                                                                                                                                                                                                                                                                                               Orlistat: 93.3%\
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Waist circumference assessed at baseline, Months 3 and 6, and every 6 months thereafter\                                                                                                                                                                                                                                                                                                                  Placebo: 92.8%
                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      Laboratory parameters assessed every 6 months                                                                                                                                                                                                                                                                                                                                                             
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Conversion of mg/dL to mmol L^−1^ using a factor of 18.

AE, adverse event; AOM, anti‐obesity medication; BMI, body mass index; CHF, congestive heart failure; COEQ, Control of Eating Questionnaire; COR, CONTRAVE Obesity Research; CPAP, continuous positive airway pressure therapy; CSSRS, Columbia Suicide Severity Rating Scale; CVD, cardiovascular disease; DBP, diastolic blood pressure; DPP‐4, dipeptidyl peptidase‐4; DTSQ, Diabetes Treatment Satisfaction Questionnaire; FCI, Functional Comorbidity Index; FOSQ, Functional Outcomes in Sleep Questionnaire; FPG, fasting plasma glucose; GLP‐1RA, glucagon‐like peptide‐1 receptor agonist; HbA~1c~, glycated haemoglobin; HRQoL, health‐related quality of life; IDS‐SR, Inventory of Depressive Symptomatology Self Report; ITT, intention to treat; IWQoL‐Lite, Short Form of Impact of Weight on Quality of Life‐Lite; LOCF, last observation carried forward; MI, myocardial infarction; mITT, modified intention to treat; NB16, sustained‐release naltrexone 16 mg/sustained‐release bupropion 360 mg fixed‐dose tablet; NB32, sustained‐release naltrexone 32 mg/sustained‐release bupropion 360 mg fixed‐dose tablet; NB48, sustained‐release naltrexone 48 mg/sustained‐release bupropion 360 mg fixed‐dose tablet; OGTT, oral glucose tolerance test; OSA, obstructive sleep apnoea; PHQ‐9, Patient Health Questionnaire‐9; QoL, quality of life; SBP, systolic blood pressure; SCALE, Satiety and Clinical Adiposity -- Liraglutide Evidence (in individuals with and without diabetes); SF‐36, Short Form Health Survey 36; T1D, type 1 diabetes; T2D, Type 2 diabetes; XENDOS, XENical in the prevention of diabetes in obese participants.

### *Responders* versus *non‐responders* {#cob12248-sec-0012}

The prescribing rules for AOMs require an evaluation of response after 12 weeks at the intended clinical dose (after any titration period). Individuals who have not lost ≥5% of baseline weight after 12 weeks of intended clinical dose are considered 'non‐responders' and the treatment should be stopped (according to the EMA stopping rule), whereas individuals achieving this clinically meaningful weight loss target after 12 weeks at intended clinical dose are considered 'responders'. For example, in the Satiety and Clinical Adiposity -- Liraglutide Evidence (SCALE) in individuals with and without diabetes Obesity and Prediabetes trial, the proportion of all subjects (responders and non‐responders) achieving a ≥5% weight loss at week 56 with liraglutide 3.0 mg was 63.2% (*versus* 27.1% with placebo) but was 88.2% for responders (*versus* 36.9% for non‐responders) [68](#cob12248-bib-0068){ref-type="ref"}. This type of analysis may better describe the likely real‐world effectiveness, assuming the stopping rule is followed.

### *Reduction of risk factors* {#cob12248-sec-0013}

In the phase 3 trials of naltrexone/bupropion, liraglutide 3.0 mg and orlistat 120 mg (Table [2](#cob12248-tbl-0002){ref-type="table-wrap"}) there was evidence of the broader clinical benefit of AOMs. XENDOS (XENical in the prevention of Diabetes in Obese Subjects) study data show that 4 years of orlistat treatment confers a statistically significant improvement in waist circumference, diastolic and systolic blood pressure, fasting plasma glucose (FPG) and total cholesterol *versus* placebo [55](#cob12248-bib-0055){ref-type="ref"}. COR‐I (CONTRAVE Obesity Research I) data show that 56 weeks of naltrexone/bupropion treatment confers a statistically significant improvement in FPG levels, fasting insulin and insulin resistance *versus* placebo [58](#cob12248-bib-0058){ref-type="ref"}. SCALE Obesity and Prediabetes study data show that responders completing 56 weeks of treatment with liraglutide 3.0 mg experience a greater reduction in glycated haemoglobin (HbA~1c~), FPG, systolic and diastolic blood pressure, and that all measures of fasting lipids, high‐sensitivity C‐reactive protein, plasminogen activator inhibitor‐1 and adiponectin were improved *versus* placebo [63](#cob12248-bib-0063){ref-type="ref"}. Furthermore, an extension of the trial in people with obesity and prediabetes shows that, while on treatment, more individuals in the liraglutide 3.0 mg group (970/1472; 66%) had regressed from prediabetes to normoglycaemia by week 160 than had individuals in the placebo group (268/738; 36%) [64](#cob12248-bib-0064){ref-type="ref"}. SCALE Diabetes study data show that 56 weeks of liraglutide 3.0 mg treatment significantly improved HbA~1c~ and FPG levels; the proportion of participants achieving American Diabetes Association (ADA) and American Association of Clinical Endocrinologists (AACE) HbA~1c~ target levels was significantly greater than with placebo in people with obesity and T2D. In addition, systolic blood pressure, lipid profile (total cholesterol, very‐low‐density lipoprotein, high‐density lipoprotein and triglycerides) and some CV biomarkers (plasminogen activator inhibitor 1 and urinary albumin to creatinine ratio) were also improved *versus* placebo [65](#cob12248-bib-0065){ref-type="ref"}. SCALE Sleep Apnoea study data show that participants in the liraglutide 3.0 mg group had a significantly greater reduction in the number of apnoea--hypopnoea events/hour at week 32, compared with the placebo group [67](#cob12248-bib-0067){ref-type="ref"}.

As described above, there are a number of factors that may affect the translation of recently approved AOMs into UK clinical practice. Yet, we have also seen that there are a multitude of clinical benefits that could be gained by people with obesity in addition to weight loss. With this in mind, what can we do moving forward to reduce the efficacy--effectiveness gap in the UK and, ultimately, to improve patient outcomes?

Improving outcomes for people with obesity in the UK {#cob12248-sec-0014}
====================================================

Given the burden that obesity places on the lives and health of the people it affects, and the strain that the disease and its complications place on our healthcare system, it is important that appropriate interventions are available to help treat those who are overweight or have obesity. With the prevalence of obesity predicted to continue to rise [22](#cob12248-bib-0022){ref-type="ref"}, there is also a need to make environmental changes to lessen the future epidemic. Key aspects that could reduce the efficacy--effectiveness gap include applying best practice to ensure equitable access to all four tiers of obesity care (from prevention through to bariatric surgery) nationwide (particularly ensuring additional support for those with more severe and complicated obesity in Tier 3 services), and undertaking real‐world effectiveness trials to help optimize the use of currently available AOMs. This may offer cost‐effective implementation within the NHS, particularly for individuals who may benefit, thereby closing the efficacy--effectiveness gap.

Driving improvements in the provision of Tier 3 support services {#cob12248-sec-0015}
----------------------------------------------------------------

There are exemplary cases where Tier 3 services and commissioning guideline recommendations have been implemented, but these need to be applied consistently throughout the UK to address a number of key barriers. These include the belief (by both people with obesity and commissioners) that medical therapy is not effective, constraints on medical workloads, a lack of trained staff, financial constraints and the challenges of NICE evaluation [8](#cob12248-bib-0008){ref-type="ref"}. Moreover, some commissioners believe that Tier 3 services are simply a bridge to bariatric surgery and that successfully achieving weight loss with AOMs (without the need for bariatric surgery) is unlikely [8](#cob12248-bib-0008){ref-type="ref"}. More needs to be done to improve the efficiency of Tier 3 services, e.g. through partnerships with other NHS schemes or commercial organizations and the use of health trainers and group sessions. These services should, however, be tailored to the complex needs of people with obesity who have had multiple failures to maintain weight loss with Tier 2 support. The NOO SEF recommends Tier 3 services collect data on diet, physical activity and quality of life in addition to demographic data [69](#cob12248-bib-0069){ref-type="ref"}, but this requires dedicated administrators and a large database. The NOO SEF does not recognize important changes such as HbA~1c~ in people with T2D [69](#cob12248-bib-0069){ref-type="ref"}, yet additional clinical outcomes, including psychological outcomes and quality of life, should be reported to reflect the clinical and economic gains over and above weight loss that are provided by AOMs. These outcomes can be built into clinical systems (as has been done e.g. with the National Diabetes Audit -- NHS Digital [70](#cob12248-bib-0070){ref-type="ref"}) and used to drive improvements in care forward. Partnerships with academic centres to improve robust data collection would help teams demonstrate the value of Tier 3 services to the NHS [8](#cob12248-bib-0008){ref-type="ref"}.

Support for people with significant comorbidity {#cob12248-sec-0016}
-----------------------------------------------

The medical costs for people with T2D are greater than for those without, and increase with every additional kg m^−2^ of BMI [71](#cob12248-bib-0071){ref-type="ref"}. For people with severe obesity this difference amounts to thousands of pounds per year [70](#cob12248-bib-0070){ref-type="ref"}. In 2016, the NHS began to roll out a Diabetes Prevention Programme (NHS DPP) [72](#cob12248-bib-0072){ref-type="ref"}. By 2020, up to 100 000 places are to be made available for people at high risk of T2D (just 1% of the 10 million at risk) to receive personalized support to reduce their risk, including education on healthy eating and lifestyle, help to lose weight and bespoke physical exercise programmes [72](#cob12248-bib-0072){ref-type="ref"}. In 2017, a translational research study of 166 people referred to Weight Watchers via the NHS DPP showed that after 1 year the mean weight reduction was 3.2 kg m^−2^, and 38% individuals returned to normoglycaemia [73](#cob12248-bib-0073){ref-type="ref"}. Health Survey for England (HSE) data suggest that some people with obesity and non‐diabetic hyperglycaemia (HbA~1c~: 42.0--47.0 mmol mol^−1^ or FPG: 5.5--6.9 mmol L^−1^) would be eligible to access NHS DPP support services (in addition to Tier 3 services for those with BMI \>40 kg m^−2^) [74](#cob12248-bib-0074){ref-type="ref"}. If this were successful in preventing people with obesity from developing T2D, it may help to reduce the burden on the healthcare economy over the longer term.

Optimizing the use of AOMs {#cob12248-sec-0017}
--------------------------

It is clear that some gaps exist in terms of efficacy in clinical trials *versus* effectiveness in UK clinical practice, and there are also concerns about safety, based on previously withdrawn AOMs. However, AOMs offer a number of clinical benefits to people with obesity (including reductions in waist circumference, diastolic and systolic blood pressure, FPG and total cholesterol) [55](#cob12248-bib-0055){ref-type="ref"}, [58](#cob12248-bib-0058){ref-type="ref"}, [61](#cob12248-bib-0061){ref-type="ref"}, [62](#cob12248-bib-0062){ref-type="ref"}, [63](#cob12248-bib-0063){ref-type="ref"}, [65](#cob12248-bib-0065){ref-type="ref"}, [66](#cob12248-bib-0066){ref-type="ref"}, [67](#cob12248-bib-0067){ref-type="ref"}. Based on evidence from the CPRD regarding orlistat 120 mg, the shorter treatment duration that was seen in clinical practice compared with clinical trials may contribute to the efficacy--effectiveness gap [11](#cob12248-bib-0011){ref-type="ref"}. Four AOMs have demonstrated greater weight loss than lifestyle interventions in clinical trials, and importantly, aid in the long‐term maintenance of weight loss afterwards [55](#cob12248-bib-0055){ref-type="ref"}, [58](#cob12248-bib-0058){ref-type="ref"}, [61](#cob12248-bib-0061){ref-type="ref"}, [62](#cob12248-bib-0062){ref-type="ref"}, [63](#cob12248-bib-0063){ref-type="ref"}, [65](#cob12248-bib-0065){ref-type="ref"}, [66](#cob12248-bib-0066){ref-type="ref"}, [67](#cob12248-bib-0067){ref-type="ref"}. Liraglutide 3.0 mg has published clinical trial data supporting efficacy for people with obesity and prediabetes up to 3 years [64](#cob12248-bib-0064){ref-type="ref"}. Use of these AOMs also reduces obesity‐associated risk factors, including onset of T2D, dyslipidaemia and hypertension [55](#cob12248-bib-0055){ref-type="ref"}, [58](#cob12248-bib-0058){ref-type="ref"}, [61](#cob12248-bib-0061){ref-type="ref"}, [62](#cob12248-bib-0062){ref-type="ref"}, [63](#cob12248-bib-0063){ref-type="ref"}, [65](#cob12248-bib-0065){ref-type="ref"}, [66](#cob12248-bib-0066){ref-type="ref"}, [67](#cob12248-bib-0067){ref-type="ref"}. Furthermore, the more encompassing design of clinical trial programmes such as SCALE suggest that the more recently approved AOMs may go some way to addressing the efficacy--effectiveness gap.

Previous experience might give cause for concern about the safety of AOMs once they enter clinical practice; however, a *post hoc* analysis of the SCOUT trial data suggested that the excess of AEs with sibutramine occurred in non‐responders who continued the drug to the end of the clinical trial period [75](#cob12248-bib-0075){ref-type="ref"}. In clinical practice, the Summary of Product Characteristics for each of the current EMA‐approved AOMs include the stopping rule (Table [1](#cob12248-tbl-0001){ref-type="table-wrap"}), meaning that non‐responders should not continue taking the drug. Consideration should be given to how best these medications can be employed to optimize outcomes for people with obesity whilst bearing in mind cost‐effectiveness, and key to this is to identify populations of people with obesity who will respond well to therapy.

Moving forward, robust real‐world evidence studies are needed to accurately assess the effectiveness of targeted approaches to weight management. Using an example from T2D, the Diabetes REmission Clinical Trial (DiRECT) has successfully demonstrated that the benefits of a structured weight management programme can be achieved in a real‐world primary care setting at 12 months, with longer term data awaited [76](#cob12248-bib-0076){ref-type="ref"}. For obesity, a phase 4 clinical trial (STRIVE; NCT03036800) is currently underway to assess the weight loss (≥15% at 52 weeks; primary outcome), improvement in obesity‐related comorbidities, long‐term cost‐effectiveness and budget impact of specialist Tier 3 care and targeted AOM use in 400 people with severe and complex obesity in the UK.

The future landscape of pharmacological weight loss interventions in the UK {#cob12248-sec-0018}
===========================================================================

Addressing the key aspects above, in order to reduce the efficacy--effectiveness gap of AOMs in the UK, will be challenging. Naltrexone/bupropion and liraglutide 3.0 mg have gone some way to changing the perception of, and building confidence in, the use of AOMs. Several promising new AOMs currently under evaluation (semaglutide \[NCT02453711\], exenatide extended‐release \[NCT02794402\] and the dual GLP‐1/glucagon receptor (GCGR) agonist SAR425899 \[NCT03414736\]) are predicted to show even greater efficacy than currently approved AOMs [77](#cob12248-bib-0077){ref-type="ref"}. It is possible that new AOMs may lead to improved clinical outcomes and, ultimately, to a further step change in the perception of AOMs and acceptance of their use as cost‐effective adjuncts to lifestyle intervention for some people with obesity. However, while changing perceptions and increasing acceptance of AOMs is an important step, other challenges remain.

Without a robust economic analysis that demonstrates cost‐effectiveness and impact on body‐weight‐related disease burden, currently approved and new AOMs will not fit within the NICE model. If we can provide appropriate and long‐term support for people with overweight and obesity in the UK (relative to their BMI and degree of comorbidity), broaden the eligibility criteria for clinical trials so that the data generated more accurately represent the people we treat on a daily basis, and identify subgroups of people with obesity most likely to benefit from AOMs, we can start to close the efficacy--effectiveness gap and to change the treatment landscape in the UK.
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